Concise Explanation of the Relevance 

Japanese Patent Laid-Open Publication No. Hei 10-163525 

This reference discloses that a GaN semiconductor layer 
is used as a material for LED or LD. 
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) [swags] mzytmm^ ttsmmv asL®±tc 

Mo 

[ff^6] BuiSr^I^^MgA i 2 04^e>^-2)ri: 

-ran #e 5 %m<DmmwL 

Ml 3 7bm 6 ib^^^m. 

ommmt. ^^zt^^mt-t^m^mi^ 

own 1 1 ] mzxmiMtf* ftmzmce>&Mm 
raws 1 2 3 me&MffimiJ^frbtez z£*& 

it&mi 53 mzftytmi*. #y** (Ga) tm 

m (N) fe^tHWbrffU^A (GaN) &m#fr*>tit 

zzt zmtt -t&mxm imh mtoftmrn. 

[000 1] 
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[0002] 

(frfefflV^fcip^l/— If (LD) ^f^6^V^-K (L 
ED) #*n^*lTV^ 0 LDii fi£fSCM»ofc^*^e) 

[0 0 0 33 LEDte, {gy^m^ JWftfcV* 

[0 0 0 4] ?^^W£LED#||§#g£n3lCS 

[ooo5] znzmm?&t~&cn-^(Dimm^® 
l e Dotfifly^&mi y & LZbmzm&bz ztxz* 

20 2> 0 ZOMtLX. 1f^¥6-29 1 3 6 8 (H0 1L 
3 3/0 0) -StCte, -9-^T^T^K±tC^U^A (G 
a) fcgHI (N) tttmtXVVlK (GaN) 
#Jf£^LT&£LEDi£gtCfclv-C GaN^ 

l& -9-^T^T^cZ)CM^^^^^±tCGaN^ 

[0006] z<D&^tm&*miz>zk.\z&*), 
mm&mTmmmzm^xmi'tz. ®7 ( a ) « 

^n^tiTTiLx^^o 

[ooo7] mm*. ionm i0 2ti^Kio 

liCM^n^nlGaN^m- 103«nS! 

1 0 2±JCJ&RS*lfc pS8G a N^^^T 
^>^>„ 1 04ttn§SGaN^4^9(*IBl 0 

®±lC^J5fc$jft£ n§Stf^m*& l0 5ttp!GaNM 

40 «wbi o3±tc^fijtsnfe-pi!oei«ffiTfes. 

[0 0 0 8] ^(Dtil0 4, lOSKKOJfli^C 
nS!^9#JB 10 2H P^^^l 0 3 t(D^m (p n 

mix-ft&vtiybtfmLV&L>mi 03 a* 

[0 0 0 9] £tz, m7 (a) ^ 10 6ltnS!^^ 

50 H02i: p§^g# 1 0 3 tvnw&mxftSE. isityt 
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[0 0 10] ^7 (a) IC^Lfe(i5aW)LEDigiB®© 
atCAtJLfeftl 0 7I£ )^yffiLI10 3a^IT' 

Tf#mS«U 0 2, 1 0 3, *&V*tt. |£ 

[ooii] i*uc#u S7 (b) tc^ufe^ym 

Lffil 0 3 a^IHia$:^-rS#^tC^ 07 (a) tC^ 

ifc^io8fc tt&m d^st*^ y m l 0 3 a IC 

^oTitfr-r-Syei 0 9 ft, WJU}lI10 3a^ 
E3di&#1-*fc«>lC. Mil 0 3 aiZjfrf&ytl 0 9 

[0 0 12] BP*», 3Pl l JffibI10 3a«IWit 

fenrayffitrt^ftv^i o 8 wjffii 
si 03 a&mizw&zmvz>z£iz£*m*)m?z.£ 

[00 13] 

mmtfffi&:ls*t>t.'t2>Wim L*>Lfc#*>, GaN 

io2. 103 &^a«;«fttcyffljiy aju 

y t G a N#¥WfcG>x y > {T&mtfM 

<fc &3»ga^©iin:«iB^ l e Dmm<D$mv&&£ ( 1 0 

3 a) tC«oT«AStl*fe^3tea»0(ST€:}a<® 

[0 0 14] it7r>fT^^C®^e>CD^^ 
«±{C G a N&2m&&m fciESfl** SwiltCfcy, 
3^ymb®i 0 3 aXZB&Zf&m-ZlffiX^ WLW 

&\t&&im\z&*)&mzmi&2ifrz>ii\ w&<d led 

xSg© V > frtti Z> B# jft T D3Ci3W^$ ft 6 ?W «b ^T' 

[0015] j^^rasi^feifi^snfet 
ox-fey. fl^©^ u m \.$mim < , jlo, 

ft£ < **Jc9SfitpIiB3&«yBKfi€:ffi«1- * ^ t £ @ W 
[0 0 16] 
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[0017] tt-. mzytmimtiwagmz^t&z. 
[0018] zcd^ *miim$mmm<nwdh$m 

lufB£^^^gAi 2 04^fb^rt^#®: 
[0 0 19] $^tcti, i5IBD3ta©*a2fetfS^^ mffB 

[0020] *«93t4, raBy6«auf^ smfg 

[0 0 2 1] t&§B#ffiS§Ui*ft rtSPtc 

30 £^:i££43£!tel/t^£o 

[0022] tiux.T, *mnt* mm%J8t>\ xvv 

A (Ga) tmm (N) Sr^t/g^U^A (GaN) 
[00 23] 

[^^©^£co^J13 

L^J^^l] H1J4, ^l^H^JltC^^GaN 

[00 24] il^ Ittf77>f7ifi, 2li«gl 
±lC^$tifcJifC3#£mflDnaGaN®, 3«n§i!G 
40 aN^2±{C^$n^®^0. 2^m^p§i!GaN 
4ttnS!GaNJg2*«m'r«6J:^tC, p|GaN 
!3^niGaNl2 <Z)^*(Z)^{igtC^o TRfefe 

[0 0 2 5] Z.ZT\ nS^tKp^GaN^2 > &tJ ; 3^ 

& nlBttfBEM(me4 tCS«1R«m» U ffi 6 h 
-6. 

[0 0 2 6] 7JinS!ffi91^^I^c4±fC^$^fc 

50 Tifrfi>&2>nwiMWi& 8i*pmmmffim5± 
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[oo2 7] 9\tmL i )mvm6<o^±mz.m^nr=. 
^m&m (s io 2 ) frt>*z>m$iMT-$>*). *m 

mo. 3 fim<bBamffi*Gi,T^z> 0 

[0029] Mz>&fflme>-9mxmzm2zm^T 

[0030] S2 (a) izm-tmixmT'iz. V 
7 7^rM&i±±mz&Mumi ooorctMoc 
vd (^m±M^mmo mz^v. mm-ztim<bn%t 

GaNl2, J1JP0. 2Mrntf)pS!GaNJi3£3tf)jli 

It* -en-TtU S i&tfMgfcffiv^, 

[0 03 1] mz. 02 (b) lo*-fJg2XfiT'(;k 7 
*bV y^77-f -tCj: U pg>G a NJI3 JiCO^^I 

m> *Bum#xt.isTm^T* ribe 

>fcf-Axy^>40 mz£V. fflpS!GaNl3i: 
MHc4«:MCU m^X. plGaNH60^'J 

s&flyi&fr^. 30 

[0 0 3 2] ?*tC. 02 (c) lZm-tm3jMX\*. n 

mmwmmm 5 ±tc a u t n i ^ P 

[0 0 3 3] 3EtC, 02 (d) tC^fSMXg-CfcL to 
§3«Sft©*ffi±«tcTO0. 6Mm(Z)S i 0 2 fr£>&£ 

^»M9 a zmgmmtz. 

[0 0 3 4] 02 (e) lC^t«5Xg-eti, 

if^y^-ts ^y^tf^y^-vVhfcJB^^xy 40 

bx>y^>^icj:*j, ^aao'eM^n-rn^o. 3^ 

m©l!3£»iS:^i-S34:tCJ:»J, P3£b^®^1-e^ 
[0 0 3 5] «S6XfiW ngt pSHR» 

i l e Difc^fi#f§e>ns. 

[003 6] *^l^ffi(0$B^B^ iiStf) LED^ 
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ZtPtotZZtlZj:*), niGaNI2^piGaNl 
[0 0 3 7] — T'±*£(Z)<fce>lC. mtMMQZGZ* 

^m%<m%&mx*i$. tfi&pnmsmBm&X'ft&L 
tz.%c>fc mLtmxMwzMhxm&xvm^m 

fctt2tl&ti&>, ft%$*J&Vft'fZttfX'£&\,\ 

y»v^TAtfr*tti*©^ mm&*m^fi& 

m*fa±?z>z£tfx'%z> B 
[0038] ^mmm<Dmtmmm^mL 

[0039] JHC, iuiBIHiS^TO*, G a N¥&ft£ 3 

^®T'i^<, ybm\M9&mz&fm- &<dx% Ga 

n^2, 3{ciDxa^^Ai-^ri:^<, fcx, 

[0 0 4 0] Jfox/C *Hfig^^CD56^St^ GaN 
3*ffi#> n§y{E P §SfiR!jm^7, 8. &t>'#jlft 
SUf9K<fcU^C^;bftT^£(Z)T% XMz&ft&Z. 

[0 0 4 1] f& l&iB^ffiaL®9tCi:S^i$^^^y 
9*^*6IHIiM)«| (ti) &Zf®£ (t 2 ) X* LED 

[004 2] 

mi] 



tj 2 A / (n) 1/z (1=1.2) 

[004 3] *H«S^flgtCfe^TJ3u *#0. 36m 
m, n^l. 4 5X'$>Z<DX\ t i^r>'t 2 «BuiB^J: U 
0. 3Atm^m$tiSOT\ Kfi2^ttfcSUg9*W6 

[0044] £t=., xmtimmxkmmim 9 s i 

[0 04 5] JEtC, ±^T*i^ LEDf63t^®Cov>T 
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[0 0 4 6] mmm2] ®3wu %z<»mmmz 

[004 7] 1 ItfS i0 2 frfb££#ffc£lJi 

Aci:^ o . 3 u momsmx. x^t^mm 1 1 a ^igyp 

jftO. 1 5*mtf)g|®l3iSl 1 b\Z±Vm&2tlTt$V. 10 
JlfS^^l 1 a CDSWytmiM 1 10iMP£*&£L 

j [0 0 4 8] ^^>^^MO-S^tX^$:fSS#lC^'r 

[0 04 9] *|»I0«10^1-3I1T' 
I*, ^5^^1T^L^-SStX^^l-3X^ 

(02 (a) - (c) ) tamojM&frt. 

[0050] #ac m4xmx'iz. 3^umL®6±, 
7, 8o&m±mz. s i o^mm&mmm (M 20 

^^tr^USOCD) *tO&&#ftj0. 3/im0Si 

[0051] *<d& msxmx'it* smxammup 

4 5 ortcT3 o^ra^-#>^^fv\ KrifflStt*a> 

^£*S#££-fc!:£3£tCj:y, IffgjMjO. 3/<mtf)l3&^ 
^UcWl 1 aiOllS^&iMPilLT^S^ 
£Ui 1 1 ZBf&-tZ>. 

) [0052] mmz. mexMT-ix nm$i pmmm 
mi. s±^(Dme%miMi i<d-&z, 7* buy 30 

x*/^>yic<fcy, Ha©3>^^ h/mcBfcfcLT, 
[0 0 5 3] ^H^^^lggli. ^®tC(HI£»M 

[0 0 54] GaN§2, 3 ICflnijStf fc^A* 

40 

[0 0 5 5J1IC, GaNjf2, 3*ffi©»b*TOihS- 
[0 0 5 6] £t^ *m&MMlzt$^Tte, m&CDM-D 

mzMmtLttwe* mmmioftmkm&vmz 
[oo5 7] mzytmim 1 1 tc^s^au^^ so 
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mi (ti) &r/®n <t 2 ) l 

E D|gg05fe3^^ A &0%$3Ui 9 tf>JS#» n \zM L 
[0058] £t~. *^WIt'(i«Li 1 1 0>^j$ 
iDAT, ftffc£U§l KD^SPl 1 a£. Si 
[0 0 5 9] MIC _ti$T'Wu LED»yafiiBtCo^T 
[0 0 6 0] #D*-T> GaNls^BO 
[0 0 6 1] KJ&§^3] gJ4t£. ^3C0^Sg^^C 

[0 0 6 2] gI4<K 2 1 a liS i Ozfrbtt&im 

m. 2 1 b-»ssimi52 1 awznvbtit^ %wm 
mm 2 1 a ttm^jmm^mt^miommMmx 

T^S. ^UT, fuiS?®^2 1 a&tfJS#ftf^2 1 b 

[0 0 6 3] *|y^^C&oTti|uia@^I 
«2 1b-fcWRi:U -£CDattfI£i&0. 3 Am, * 

fcHMRiS2 i aoimzmo. 6 / tmti,tz.<DX\ mm 

fffi£2 1 b-:ti^j^2 1 alZtmLtcjmttevX^ 

[0064] m&mtmmt, ±j&(Dmm&m 2 ©-w 

[006 5] ?^CtC. ^HS^^^SL^ 2 HC J: y 3t 
^ymL/J5»*^±-re^*-XA&H5 (a) 

[0 0 6 6] ^M^2 1 a S i O 2 C0S^f¥ 

tti. 4 s-e*y, m«i^c2 1 b»-**flm>*-rv 

^ > KCD@^^ 2 . 5 i: S i 0 2 CD^tL J: U 

tot, nHGaNl2tplGaNl3Ml 

#^j:y«^ff-e3rayffibffi6icAWu ^auicm 

*m+Z£itti*t&Wd& ®5 (a) lC^tJ:e)tC@ 

^as^oRyas-r^^T^-si:^^*,, 1^ 
LED3anfi©3raymL/«w*w*s. 

[0 0 6 7] ^fe, ltfiaS^TfI^c2 1 b-CDftbytCA 
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im>&mmfr%*&mL<o5iMmL2 1 b ••■*«# 

T%cfc<, 3<Z«£lCli, 15 (b) Ka**-J:SIC, EL 

wam&mi y m ±-r & 3 1 #r* £ 

[0 0 6 8] J^Lh^ctoC *3%ymW:T-ltmL*)ftL 

[0069] GaN!2, 33«7»fb#R£j£i!< 

[0 0 7 0] *mffi&M^1S^T& ffi&V>ffi^> 

1 b-"£^t£ft$3Ui2 1 Zmfftt-WV* m&ytM 
T, W&ZJ&f&-t$>fcmz7xbVV?774-£^y 

[007 1] Bufa^ML^2 1 CJ:*#fflS'M0#Sjl 

mzinmmm&wtmm&z 1 b-oit&ttf, 
mtmmoftmk&i&Tmmmmz 1 b 

[0 0 7 2] 3t«S6UB2 1©ja»f^«2 1 b- 

(AI2O3) »0»f>^S^$:i^t^ 

v\. <au mmm,2 1 b-s:«wt-r*tmfcfiTOg2 

[0 0 7 3] «f2 1a0» ¥SMT'& 

*\ 40 
[0074] HtC, *»WtCfe^*flSBRIi 2 1 a li. iff 

ttzmitf&vnimiziimmfr 

[00 7 5] ti\}Z.T. ±3&T*\$. LEDflBfcSfitCOV* 

TmfflLt=.t>\ u-^om&ftmimzm&m 

[0 0 7 6] [^^^4] ®6ti, iS4tf>|IS&£«C 50 
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[0 0 7 7] 06^, 31 ^ffiiCCfldi^'r^^gL 

jrc&y. &ftffi£U33 iti^yffiLiS6±icft«jc 

7&&<*4xfc*fc^*;i/ (MgAl 2 0 4 ) *>^fc£j£®&ft 
0. 1miii2, ^0. 2Mm<Z>Mfc2£tff^c3 2 - 

m^&3 2 ' &mto&*n&&$\z&^ig3 2 
•••i:3W , ;ffibiB6±^««cjMt*nfejBypo. 3^m 

CDS i02fr£>fc£$mJI3 3{C<kU^$tlT^^ 0 
[007 8]^LE D«3W«<?D-«B&Dg&ffi^(C 

[0 0 7 9] #LED!£gOfgi~3X;iiT*te. 
^lT*Si^Lfe-iSrDS©^l-3Xg (H2 (a) 

- (c) ) tmm<Dxmzft? 0 

[0 0 8 0] mz. miXMT'lt. MUffiLI6±, 

7, 8<Dmm±mz. oortc-c umtL 

xmvm (Hci) x*mm<DTJi$-'y& (a 

1) , KM (H 2 ) ^^H^^kV^i/^A (Mg 

ci 2 ) , Rxfrmwrn (co 2 ) feffl^fe^cffixtr* 

*ci^?)imz£'>), Ms A l204$r^^^) 0 ZCD^m 
T'\*. MgAl 2 04^C^U /SM^ftO. 1/4 
m2, ^$j^0. 2Am©MgAl2O4^P>«c-6HflK(0 

[0 0 8 1] Sg5Xg*m> lufS£^«3 2- 

6±<z)-aj{c^fiRsnfcngsMiaL P»jm^7, 8, 31 
\z&m&m&<D&m®3 2-'-<Dmw±mz. mmo. 3 

MmOS i 02/)^^^m^3 3 *mgm~$Z>Z-£ 

[0082] ^tc, mex^Ti^ nim p»m 

17, 8 ±*©ltlfa3tiSUB 3 1 7 * h U V 

^ 7 4 - 1 7 yW&hRXWffl&<!>=- V > h V > 
fe^7a:^ hx^y^>^CJ:y, WM^<Dn>$? h^C 

[0 0 8 3] ^Hfi^MOfg^Sli, ^ffitClHICi*^ 
■T«)3W»a«?3 1 $:<ix.^>OT% HS^^l, 2, 2itf 
3t^«^ ^fil^(D3rayffibSW5&|6i±*rSii:^ 

[0 0 84] ^fc, GaNI2, 3 K.iXCQIM**Mr 

[00 8 5] HtC, GaN^2, 3*ffi0«Kb^B&±S 

[0 0 8 6] *HJ^®fCfeV^Ttt, MgAl 2 

O4^e>^^C0£^l^c3 2-©Tfi5fe^«jaR^ 
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m\M 3 1 im^nztf. mm s s umgmMiz ± y 
[0 0 8 7] {au wmw&(D-&mm^MLTi,*, m 

£>„ 

) [008 8] 1^ tifSBftffcSUff 3 1 KJ:*#ffl^0>3fclR 

1> 2, a^3^fimil§^^J£-rS3i:}bW*L 
v\ 

[0 0 8 9] *Hfi^^T*tt^tfc§L®3 1 CD^ffi" 

V\ iP^.T, luia0iPgt3 2--S:Se»^3 3JCliSiO 20 

[0 0 9 0] IIC, ±&T*tt, LED«3^HJCoV>T 

[0 0 9 1] ;&D;iT, G aN^^&J^tf) 

[00 9 2] 30 
[01] 
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%*mi y as LT^s^Mt^-frsi^igT* 
feot, ts^a^ymbni±fc^ffiist^$:iiAT^«»© 

^^tym-rc:^^T*^^^ofe^$:^iiic^ 

CMcof^m^^] 

[SI] *«^(^l(Z>^J©^ffilCflaD&«3^Blfi(D« 

[^ 2 ] _hia^ i <D$mm\zQkt>z>%imm<D-wk 

[©3] ^^C0^2^^g^^C^-6|S3 , 6^^ 
a£#T®0T*&5. 

[0 5] *|§M30^»I(:fe^T^*jaiL® 

[m e ] ^fg^cD^4 <ommm\mfrzmmm&m 

[Wf©SWB] 

2 niGaNf (ISftJI) 

3 p^GaNI <«3fc®) 

4 nMfK^M 

5 p^mW^I^Jc 

6 3^yajLi 

9 ttHfrSUi 

[02] 




